A less time-consuming method named Modified z-test is suggested here as an alternative to one-way ANOVA (completely randomized design) to test hypothesis manually for three or four samples with unequal and equal sample size respectively. Two illustrations taking sets of Microsoft Excel generated random numbers are solved with Modified z-test. Six assumptions of this suggested method are listed. Computed statistics and critical values according to this method and according to completely randomized design are compared and found to be significantly not different.
INTRODUCTION
Using one-way ANOVA (completely randomized design) to test a hypothesis whether there is a significant difference among means of three or four samples is very time consuming, as one needs to calculate SSC (sum of squares between columns), SSE (sum of squares within samples), degrees of freedom (k-1 and n-k), and ration between mean squares between columns (treatment) and mean square within columns (error). The calculations become more time consuming with increasing sample size.
METHOD
In this research, an alternate method to completely randomized design is suggested, which is less time consuming due to lesser calculations. The suggested method is named as Modified z test.
Assumptions
1. Sample data are taken from normally distributed populations 2. Sample size per sample is not less than 307 3. Samples are not related/matched 4. z formula for comparing mean values of two populations with unknown populations variances is modified 5. Sample size across samples may or may not be equal 6. Sum of difference between the two columns is non-negative ILLUSTRATIONS Following are the illustrations to test a hypothesis using Modified z test. In the first illustration, there are three samples with unequal samples size. The second illustration is of four equalsized samples.
Illustration 1 (three samples) Following prices are taken as samples from 30 departmental stores from three cities each. The company claims that there is no significant difference in the means of prices across cities.
Store City A City B City C Store City A City B City C Test this company's claim. Take 95% confidence level.
Solution:
Step 1: H 0 : µ 1 =µ 2 =µ 3 = 0; H 1 : All means are not equal
Step 2: Calculate column-wise means City A City B City C Xิ 62.37 63.02 64.04
Step 3: Take difference between two columns (D) and sum of D (denoted as D )
Step 4: Take variance of each column
Step 5: Apply the following suggested formula of Modified Z (denoted as Z m ) Step 6: Test the hypothesis using 0.05 level of significance.
Step 7: Modify value of critical Z m Positive value of critical z is taken as critical value of F in completely randomized design is always positive (ranging from 0 to ∞) (i.e. +1.96).
This value is multiplied with 2 (i.e. 1.96x2=3.08) Thus, Critical Z m = 3.08
City A City B City C S 2 2.18 3.54 8.33
Step 8: Decision
Computed Z m falls in Rejection region, so H 0 is rejected.
Step 9: Conclusion There is a significant difference in prices across three cities. Test this company's claim. Take 95% confidence level.
Comparing values as per Modified z-test and as per one-way ANOVA (completely randomized design)

Solution:
Step 1: H 0 : µ 1 =µ 2 =µ 3 =µ 4 = 0; H 1 : All means are not equal
Step 2: Calculate column-wise means
Step 3 Step 4: Take variance of each column
Step 5: Apply the following suggested formula of Modified Z (denoted as Z m ) Computed ܼ = 0.53
Step 6: Test the hypothesis using 0.05 level of significance. Step 7: Modify value of critical Z m Positive value of critical z is taken as critical value of F in completely randomized design is always positive (ranging from 0 to ∞) (i.e. +1.96).
Step 8: Decision Computed Z m falls in Acceptance region, so H 0 is accepted.
Step 9: Conclusion There is no significant difference in prices across four cities. 
CONCLUSION
The computed test statistics and critical value (table value) calculated according to this method are found not significantly different from computed and critical value according to ANOVA completely randomized design method. There is no difference in the decision of hypotheses accepting/rejection using either method. Hence, the Modified z-test can be used as an alternative to ANOVA completely randomized design in the lengthy manual calculation for hypothesis testing for two or three unrelated samples.
